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(54) Traffic information system for a vehicle 

(57) A road traffic information output apparatus in- 
cludes: a road traffic information obtaining device that 
obtains road traffic information; a decision-making de- 
vice that determines in advance a specific area for which 
road traffic information will need to be output; and a con- 



trol device that implements control to output road traffic 
information that has been obtained by the road traffic 
information obtaining device for the specific area deter- 
mined in advance, when the road traffic information for 
the specific area determined in advance by the decision- 
making device Is required. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a road traffic 
information output apparatus that outputs road traffic In- 
formatbn. 

2. Description of the Related Art 

[0002] Car navigation systems in the known art 
achieve functions of displaying a road map around the 
current vehicle position, calculating a recommended 
route from a start point to a destination, providing route 
guidance based upon the calculated recommended 
route and the like. In addition, a road traffic infornnation 
communication system (VICS) provides road traffic in- 
formation through FM multiplex broadcast, light bea- 
cons and radio wave beacons. The VICS is maintained 
and managed by the Vehicular Traffic Information Com- 
munication System Center (VICS Center). The road traf- 
fic information provided by VICS (hereafter referred to 
as VICS information) includes traffic jam Information, 
traffic control information, parking lot Information, serv- 
ice area information and parking area infornrBtton. 
[0003] A car navigation apparatus receives VICS in- 
formation and provides the driver with road traffic infor- 
mation in the form of VICS information. For instance, it 
may display a road map in the vicinity of the current ve- 
hicle position and provide visual traffic jam information 
by indicating a jammed road in red, a crowded road in 
yellow and a road which is neither jammed nor crowded 
in green. 

[0004] However, when the driver wishes to view traffic 
jam information corresponding to a position distant from 
the current vehicle position such as the vicinity of the 
destination with a car navigation apparatus in the prior 
art, he must scroll the display from the current vehicle 
position to the destination. The procesis of reaching the 
destination through such a scroll operation is very trou- 
blesome. In addition, since smooth scrolling is prohibit- 
ed while the vehicle is moving, the operation becomes 
even more difficult. There is another problem in that 
since the VICS information obtained from FM multiplex 
broadcast only provides information on traffic informa- 
tion within the prefecture in which the vehicle is currently 
located, VICS information for the destination which is in 
another prefecture cannot be obtained or displayed 
even through a scroll operation. 
[0005] In addition, there is a problem with FM multi- 
plex broadcast in that continuity in road traffic informa- 
tion display ranging over areas covered by a plurality of 
FM stations cannot be achieved. 



SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide 
a road traffic information output apparatus that is capa- 

5 ble of outputting road traffic information corresponding 
to different areas easily, promptly and smoothly. More 
specifically, the present invention aims to provide a road 
traffic information output apparatus capable of promptly 
outputting road traffic information for a pre-registered lo- 

10 cation through a simple operation and to provide a road 
traffic information output apparatus capable of continu- 
ously displaying necessary road traffic information with- 
out interruption. Another object of the present invention 
is to provide a recording medium that records a program 

15 used to control the road traffic information output appa- 
ratus and to provide a data signal that transmits the pro- 
gram. 

[0007] In order to attain the above object, the first road 
traffic information output apparatus according to the 
20 present Invention, comprises: a road traffic information 
obtaining device that obtains road traffic information; a 
decision-making device that determines in advance a 
specific area for which road traffic information will need 
to be output; and a control device that implements con- 
25 trol to output road traffic information that has been ob- 
tained by the road traffic information obtaining device 
for the specific area determined in advance, when the 
road traffic information for the specific area determined 
in advance by the decision-making device is required. 
30 [0008] In this first road traffic information output appa- 
ratus, it is preferred that the road traffic information ob- 
taining device has a radio broadcast reception device; 
and road traffic information is transmitted as digital data 
through radio broadcast. 
3S [0009] Also, it is preferred that the decision-making 
device has a location registration device to register a 
location in advance for which road traffic information is 
to be output; the road traffic information output appara- 
tus further comprises an instruction device that issues 
'^0 an instruction to output road traffic information for the 
registered location; and the control device implements 
control to output road traffic information for an area 
around the registered location obtained by the road traf- 
fic information obtaining device, when the instruction de- 
45 vice Issues an Instruction to output road traffic Informa- 
tion corresponding to the registered location. In this 
case, it is preferred that the road traffic information ob- 
taining device has a radio broadcast reception device; 
and road traffic information is transmitted as digital data 
so through radio broadcast. In this case, it is preferred that 
the road traffic information obtaining device further has 
an information provider system connection device that 
can be connected to an information provider system that 
provides information through a digital mobile telephone 
ss system, and receives road traffic information by con- 
necting to the information provider system if road traffic 
information cannot be received by the radio broadcast 
reception device. 



25 



30 



35 



40 



45 



SO 



2 



3 



BP 1 063 625 A1 



4 



[0010] The second road traffic information output ap> 
paratus is achieved by that in the first road traffic infor- 
mation output apparatus, preferably, the road traffic in- 
formation obtaining device obtains road traffic informa- 
tion for individual specific areas which is transmitted in 5 
correspondence to the individual specific areas; and the 
control device controls the road traffic information ob- 
taining device so as to obtain In advance road traffic In- 
formation for the specific area determined in advance 
by the decision-making device before the road traffic in- 
formation corresponding to the specific area is required. 
[0011] The third road traffic information output appa- 
ratus that receives and outputs road traffic Information 
for individual specific areas which Is transmitted as dig- 
ital data from radio stations designated for the individual 
specific areas through radio broadcast, comprises; a 
tuning switching device that switches radio station tun- 
ing; a road traffic information obtaining device that ob- 
tains road traffic Information for an area corresponding 
to a radio station that is currently tuned in; an output 
device that outputs the road traffic information obtained 
by the road traffic information obtaining device; and a 
decision -making device that determines In advance a 
specific area for which road traffic Information will be re- 
quired, wherein the tuning switching device switches 
tuning to a radio station corresponding to the specific 
area determined by the decision-making device. 
[0012] In the third road traffic information output ap- 
paratus, It is preferred that the road traffic information 
obtaining device further has an information provider sys- 
tem connection device that can be connected to an in- 
formation provider system that provides Information 
through a digital mobile telephone system, and receives 
road traffic Information by connecting to the information 
provider system If road traffic information cannot be re- 
ceived from the radio statk>n. 

[001 3] In the above second or third road traffic Infor- 
mation output apparatuses, it is preferred that the road 

traffic information output apparatuses further compris- 
es: map information used to provide information related 
to traveling of a vehicle; a current position detection de- 
vice that detects a current position of the vehicle; and a 
control device that controls provision of the Information 
related to traveling of the vehicle based upon the map 
information and the current position detected by the cur- 
rent position detection devbe, and the decision-making 
device determines an area In the map information within 
a specific range from the current position of the vehicle 
detected by the current vehicle detection device as a 
specific area for which road traffic Information will be re- 
quired. 

[0014] In the above second or third road traffic infor- 
mation output apparatus, it Is preferred that the road traf- 
fic information output apparatus further comprises: map 
information used to provide information related to 
traveling of a vehicle; a current position detection device 
that detects a current position of the vehicle; and a con- 
trol device that controls provision of the information re- 



lated to traveling of the vehicle based upon the map In- 
formation and the current position detected by the cur- 
rent position detection device, and the decision-making 
device determines an area close to a zone boundary in 

the map information as a specific area for which road 
traffic information will be required, when zone boundary 
data are present within a specific range from the current 
position of the vehicle detected by the current position 
detection device. 

[0015] In the above second or third road traffic infor- 
mation output apparatus. It is preferred that the road traf- 
fic Information output apparatus further comprises: map 
Information used to provide information related to 
traveling of a vehicle; a current position detection device 
that detects a current position of the vehicle; and a con- 
trol device that controls provision of the Information re- 
lated to traveling of the vehicle based upon the map in- 
formation and the current position detected by the cur- 
rent position detection device, and: the control device 
controls the provision of the information related to 
traveling of the vehicle based upon results of a route 
search; and the decision-making device determines an 
area that contains a route present within a specific range 
from the current position of the vehicle detected by the 
current position detection device on a route resulting 
from the route search as a specific area for which road 
traffic information will be required. In this case, it is pre- 
ferred that the specific range represents an entire route 
resulting from the route search. 

[0016] In the above second or third road traffic infor- 
mation output apparatus, It is preferred that the road traf- 
fic Information output apparatus further comprises: map 
Information used to provide information related to 
traveling of the vehicle; and an output device that out- 
puts road traffic information obtained by the road traffic 
Information obtaining device, and: the output apparatus 
outputs road traffic Information so that road traffic Infor- 
mation is displayed together with a map display 
achieved based upon the map information at a display 
device; and the decision-making device determines an 
area on the map information within a specific range from 
a specific position on a map currently displayed at the 
display device as a specific area for which road traffic 
Information will be required. In this case, it is preferred 
that the road traffic information output apparatus further 
comprises an Input device that is operated by a user to 
scroll map display at the display device, and the deci- 
sion-making device determines an area on the map in- 
formation within a specific range from a specific position 
on a map currently displayed at the display device as a 
specific area for which road traffic information will be re- 
quired, even when the map display is changing at the 
display device In response to scroll instructions by the 
user 

[001 7] In the above road traffic Information output ap- 
paratuses, It is preferred that the radio broadcast is FM 
multiplex broadcast. 

[001 8] A program for a road traffic information output 
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apparatus according to the present invention, compris- 
es: a first step in which road traffic information is ob- 
tained; a second step in which a location for which a 
user wishes to output road tratfic information is regis- 
tered in advance: a third step in which road traffic infor- 
mation for the registered location is output; and a fourth 
step in which control is implemented to output road traf- 
fic information corresponding to an area around the reg- 
istered location obtained in the first step when an in- 
struction is issued to output the road traffic Information 
for the registered location in the third step. 
[0019] Another program for a road traffic information 
output apparatus according to the present invention, 
comprises: a first step in which a decision is made in 
advance on an area for which road traffic information 
will need to be output among sets of road traffic infor- 
mation transmitted in correspondence to individual spe- 
cific areas: a second step in which road traffic informa- 
tion for the area determined in advance in the first step 
is obtained in advance before road traffic information 
corresponding to the area is required; and a third step 
in which road traffic information corresponding to the ar- 
ea obtained in the second step is output when road traf- 
fic information for the area needs to be output. 
[0020] A recording medium according to the present 
invention records one of above programs for a road traf- 
fic information output apparatus. 
[0021] A data signal according to the present inven- 
tion transmitted through a communication line compris- 
es one of above programs for a road traffic information 
output apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 shows a block diagram of the car navi- 
gation apparatus in an embodiment of the present in- 
vention. 

[0023] FIGs. 2A through 2D illustrate an operation 
performed at the car navigation apparatus to pre-regis- 
ter a location for which the user wishes to obtain VICS 

information. 

[0024] FIGs. 3A through 3C illustrate an operation 
performed to display the VICS information correspond- 
ing to a registered location. 

[0025] FIG. 4 shows a flowchart of the control imple- 
mented for the operation explained in reference to FIGs. 
2A through 20. 

[0026] FIG. 5 shows a flowchart of the control imple- 
mented for the operation explained in reference to FIGs. 
3A through SC. 

[0027] FIG. 6 shows the overall structure of an infor- 
mation provider system which includes a car navigation 
apparatus. 

[0028] FIG. 7 shows a flowchart of procedural steps 

to replace step 813 in FIG. 5 corresponding to the first 
embodiment. 

[0029] FIG. 8 shows a flowchart of the control imple- 
mented to obtain VICS information by automatically 



switching FM station tuning in the third embodiment. 
[0030] FIG. 9 shows a flowchart of the control imple- 
mented to obtain VICS information by automatically 
switching FIVI station tuning in the fourth embodiment. 
s [0031] FIG. 10 illustrates that a program is provided 
via a transmission medium. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

10 

-First Embodiment- 

[0032] FIG. 1 is a bloc[< diagram of the car navigation 
apparatus in an embodiment of the present invention. 

?5 The car navigation apparatus achieves functions of pro- 
viding information related to traveling of the vehicle, i. 
e., functions of displaying a road map around the current 
vehicle position, calculating a recommended route from 
the start point to a destination, providing route guidance 

20 based upon the calculated recommended route and the 
like. Specifically, it is a navigation and road guidance 
apparatus. 

[0033] In FIG. 1, reference number 1 indicates a cur- 
rent position detection device that detects the current 

25 position of the vehicle and may comprise a bearing sen- 
sor la for detecting the bearing of the vehicle, a vehicle 
speed sensor 1 b for detecting the vehicle speed, a GPS 
sensor Ic for detecting a GPS signal from a GPS (Global 
Positioning System) satellite. Reference number 2 indi- 

30 cates a map storage memory in which road map data 
are stored, comprising, a CD-ROM 14 constituting a re- 
cording medium for storing the road map data and a 
read device that reads the road map data. The recording 
medium does not have to be constituted of a CD-ROM, 

35 and another type of recording medium such as magnetic 
tape or a DVD may be used instead. 
[0034] Reference number 3 indicates a control circuit 
that controls the entire apparatus and comprises a mi- 
croprocessor and its peripheral circuits. The control cir- 

40 cuit 3 engages in various types of control to be detailed 
later as it executes a control program stored in the ROM 
12 by using a RAM 13 as a work area. Reference 
number 4 indicates an input device having various 
switches through which a destination and the like for the 

4S vehicle are input. It includes a joystick used to control 
cursor movement and screen scrolling. It is to be noted 
that the input device 4 may be realized as a remote con- 
trol system. In addition, touch panel switches may be 
provided within the screen. 

50 [0035] Reference number 7 indicates an image mem- 
ory in which image data to be displayed at a display 
monitor 8 to be described later are stored, and the im- 
age data are prepared by using roadmap drawing data, 
the VICS information provided in the form of graphic da- 

55 ta and the like. The image data stored in the image mem- 
ory 7 are read out as necessary and are displayed at 
the display monitor 6. The control circuit 3 functions as 
an output device tiiat outputs display signals to the dis- 
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play monitor 8. 

[0036] Reference numbers 9, 10 and 11 respectively 

indicate an FM multiplex broadcast reception device, a 
ligfil beacon reception device and a radio wave beacon 
reception device, which receive road traffic information 
(hereafter referred to as VICS information) transmitted 
through FM multiplex broadcast waves, light beacons 
and radio wave beacons. The VICS information Is trans- 
mitted as programmable digital data. 
[0037] The VI CS information includes traffic jam infor- 
mation, traffic control information, parking lot informa- 
tion, sen^ice area information and parking area informa- 
tion. In addition, the traffic control information includes 
lane control information, expressway lamp control infor- 
mation and interchange control information. The traffic 
jam information is provided by dividing the road into ad- 
vancing and returning directions and by indicating a 
jammed state in red, a crowded state in yellow and a 
light-traffic state in green. 

[0038] Next, an operation performed to pre-register 
(register in advance) a location for which the driver wish- 
es to obtain VICS information and an operation per- 
formed to display the VICS information corresponding 
to the registered location are explained. 
[0039] FIGs. 2A through 2D show the operation per- 
formed to pre-register a location for which the user wish- 
es to obtain VICS information in the car navigation ap- 
paratus. The control circuit 3 displays a road map at the 
display monitor 8 based upon the data in the map stor- 
age memory 2 and also displays menus and the like for 
selecting various functions. The user is able to indicate 
desired functions to the control circuit 3 by selecting the 
various menu items through the input device 4. 
[0040] FIG. 2A shows "View Information" 301 select- 
ed from the menu screen and "VICS Information" 302 
selected from the pull-down menu through a user oper- 
ation at the input device 4. When the user issues an 
"OK" instruction through the Input device 4, the control 
circuit 3 displays the contents shown in FIG. 2B. FIG. 
2B shows "Not Set" 304 selected from "Specified Loca- 
tion Information" 303 through further user operation at 
the input device 4. 

[0041] In this embodiment, up to two locations can be 
specified for registration. In the display shown in FIG. 
2B, "Ueno, Taito-ku, Tokyo" 305 has already been spec- 
ified with another location yet to be specified for regis- 
tration. When the user selects "Not Set" 304 through the 
input device 4 while the display In FIG. 28 is up, and 
issues an "OK" instruction, the control circuit 3 displays 
the contents shown in FIG. 2C. The display shown in 
FIG. 2C is a menu screen that enables selection of a 
specified location setting method. The location may be 
set through any of various setting methods. For in- 
stance, the location may be entered in the Japanese al- 
phabet (Japanese Syllabary) by selecting "By Japanese 
Alphabet" 306 or it may be specified on the map (not 
shown). Alternatively, the location may be entered in the 
English alphabet. A detailed explanation of these meth- 



ods is omitted. 

[0042] For instance, if "Shibuya" is specified in the 
Japanese alphabet or the English alphabet, "Vicinity of 
Shibuya-ku, Tokyo" 307 is set and registered as shown 

5 in FIG. 2D. 

[0043] Next, the operation performed to display the 
VICS information corresponding to the registered loca- 
tion is explained in reference to FIG. 3. FIG. 3A shows 
"View Information" 301 selected from the menu screen 

^0 and "VICS Information" 302 selected from the pull-down 
menu through a user operation at the input device 4, as 
does FIG. 2A. If the user issues an "OK" instruction 
through the input device 4 in this state, the control circuit 

3 displays the contents shown in FIG. 3B. 

75 [0044] FIG. 38 shows that two locations, i.e., "Ueno, 
Taito-ku, Tokyo" 305 and "Vicinity of Shibuya-ku, Tokyo" 
307 are specified and registered for "Specified Location 
Information" 303. If the user operates the input device 

4 at this point to select "Vicinity of Shibuya-ku, Tokyo" 
20 307 and issues an "OK" on the selection, the control cir- 
cuit 3 displays the screen shown in FIG. 3C. In FIG. 3C, 
a road map in the "Vicinity of Shibuya-ku, Tokyo" is dis- 
played and also, the VICS information obtained in cor- 
respondence to the "Vicinity of Shibuya-ku, Tokyo" issu- 
es perimposed on the road map display. Although not 

shown clearly in FIG, 3C. a jammed road, a crowded 
road and a road with light traffic, for instance, may be 
Indicated in red, yellow and green respectively. 
[0045] It is to be noted that by selecting "Position 

30 Change" 308, "Reset" 309 or "Erase" 310 in FIG. SC, a 
registered location can be changed or erased. For in- 
stance, if "Position Change" 308 is selected in the dis- 
play shown in FtG 3C, the registered location can be 
changed by moving the cursor 31 1 with the input device 

3S 4. In this case, "Vicinity of Shibuya-ku, Tokyo" 307 is au- 
tomatically changed to the name of the new location en- 
tered through movement of the cursor for registration. If 
■Reset" 309 is selected, a reset operation from the dis- 
play shown in FIG. 2C is enabled. If "Erase" 310 is se- 

40 lected, the registration of the "Vicinity of Shibuya-ku, To- 
kyo" 307 is erased. 

[0046] Next, the control Implemented by the control 
circuit 3 during the operations described in reference to 
FIGS. 2 and 3 is explained. 

45 [0047] FIG. 4 is a flowchart of the control implemented 
by the control circuit 3 during the operation explained in 
reference to FIG. 2. In step SI 01, the control circuit 3 
displays various menus and the like and Implements 
various types of control in response to operations per- 

50 formed by the user through the input device 4. Then, 
ultimately, a location for which VICS information is to be 
obtained is registered and stored In the RAM 1 3. It Is to 
be noted that the memory used for this purpose may be 
constituted of a non-volatile memory instead of the RAM 

ss 1 3. Alternatively, it may be constituted of a magnetic re- 
cording device such as a hard disk. Since details of the 
operation have already been explained in reference to 
FIG. 2, a detailed explanation of the control implement- 
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ed by tha control circuit 3 is omitted. 
[0048] FIG. 5 is a flowchart of the control implemented 
by the control circuit 3 for the operation explained in ref- 
erence to FIG. 3. The flowchart in FIG. 5 starts upon 
selecting and confirming one of the two locations regis- 
tered in FIG. 3B. 

[0049] In step SI, the location information with re- 
spect to the registered location selected and confirmed 
in FIG. 3B is extracted. For instance, this location infor- 
mation may be prefecture information. In step S2. a de- 
cision Is made as to whether not the VI CS information 
corresponding to the location has been received. 
[0050] The embodiment is explained on the premise 
that the VICS information is transmitted through FM mul- 
tiplex broadcast to be received by the FM multiplex 
broadcast reception device 9 in FIG. 1 . In FM multiplex 
broadcast, one FM station is designated to provide FM 
multiplex broadcast of the VICS information in each pre- 
fecture, and the designated station broadcasts (trans- 
mits) the VICS informatton in the prefecture where the 
station Is located. Thus, the FM multiplex broadcast re- 
ception device 9 of the car navigation apparatus is tuned 
to a specific FM station in the prefecture where the ve- 
hicle is currently located in conformance to the current 
vehicle position information detected by the current po- 
sition detection device 1 . The car navigation apparatus 
obtains the VICS information corresponding to the pre- 
fecture where the vehicle is currently located via the FM 
multiplex broadcast reception device 9. 
[0051] The VICS information for the entire prefecture 
can be obtained over a cycle of approximately five min- 
utes. Under normal circumstances the VICS information 
is received regularly while the power to the car naviga- 
tion apparatus is in an ON state and, thus, the car nav- 
igation apparatus will have received all the VICS infor- 
mation for the single prefecture. For this reason, in the 
decision-making in step S2 as to whether or not the 
VICS information has been received, a decision is made 
as to whether or not the prefecture corresponding to the 
VICS information that has been received most recently 
matches the prefecture of the selected registered loca- 
tion. 

[0052] If it is decided in step S2 that the VICS Infor- 
mation has already been received, the operation pro- 
ceeds to step S3 to set VICS information available (set 
the flag). In step S4 , the map information corresponding 
to the area around the selected registered location is 
obtained from the map storage memory 2. In step S5, a 
map is drawn in the image memory 7 based upon the 
obtained map Information. The map drawn in this step 
may be displayed as either a planlmetric map or a bird's- 
eye-view map. 

[0053] In step S6, a decision is made as to whether 
not "VICS Information Available" has been set. Since 
the "VICS Information Available" has been set in step 
S3, the operation proceeds to step S7. In step S7, the 
VICS information corresponding to the vicinity of the se- 
lected registered location is extracted before the oper- 



ation proceeds to step S8. In step S8, VICS information 
is drawn at the image memory 7 over the map drawn in 
step S5 based upon the extracted VICS information. For 
instance, if traffic jam information is to be provided, a 
s jammed road is indicated in red, a crowded road is indi- 
cated in yellow and a road with light traffic is indicated 
in green. Next, in step S9, the image data drawn in the 
image memory 7 is displayed at the display monitor 8. 
[0054] If, on the other hand, it is decided In step S2 
10 that VtCS information has not been received, the oper- 
ation proceeds to step S10. In step Si 0, the FM station 
tuning is switched based upon the location infornoation 
on the selected registered location. For instance, if the 
vehicle is currently in Kanagawa Prefecture, the naviga- 
15 tion apparatus has been tuned to FM Yokohama, which 
is the designated station for Kanagawa Prefecture. If the 
selected registered location, the VICS information for 
which the user wishes to display is in Tokyo, the navi- 
gation apparatus should be switched to tune toNHK FM, 
20 which Is the designated station for Tokyo. After the tun- 
ing is switched, a decision is made as to whether not 
broadcast from the station can be received by checking 
the radio reception or the like. Under normal circum- 
stances, broadcast from NHK FM can be received in 
2S Kanagawa Prefecture. It is to be noted that tuning 
switching is achieved by a circuit (not shown) internally 
provided at the FM multiplex broadcast reception device 
9 in response to a signal from the control circuit 3. 
[0055] If it is decided in step S10 that the VICS infor- 
30 matlon can be received, the operation proceeds to step 
S11. In step S11, the VICS information corresponding 
to the selected registered location is received via the FM 
multiplex broadcast reception device 9, which has been 
switched to tune in the appropriate FM station. After the 
3S VICS Information is received, the FM multiplex broad- 
cast reception device 9 is tuned back to the original FM 
station. In step SI 2. the "VICS Information Available" is 
set ((flag is set) before the operation-proceeds to step 
S4 . Subsequently, the processing in steps S4 — S9 is 
40 performed to display the VICS information for the select- 
ed registered location at the display monitor 8. 
[0056] It is to be noted that if it is decided in step S10 
that the VICS information cannot be received, the oper- 
ation proceeds to step S13. This occurs if it is decided 
"fs that FM radio waves cannot be received due to poor ra- 
dio reception. In such a case, the navigation apparatus 
is tuned back to the original FM station before the oper- 
ation proceeds to step Si 3. In step SI 3, "VICS Informa- 
tion Unavailable" is set (flag is reset) before the opera- 
te tion proceeds to step S4. Under these circumstances, it 
is decided in step S6 that there is no VICS information 
before the operation proceeds to step SI 4. In step Si 4, 
a comment indicating that no VICS information is avail- 
able is drawn in the image memory 7, so that the com- 
55 ments indicating that no VICS information is available is 
displayed together with the map of the vicinity of the se- 
lected registered location in step S9. In this case, no 
VICS information is displayed. 
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[00S7] As described above, simply by specifying a 
pre- registered kxiation, the VICS information corre- 
sponding to the registered location can be displayed. 
The specification in such a case may be made simply 
through a menu screen selection operation. Namely, it 
is not necessary to display VICS information by moving 
from the current vehicle position to a desired location 
through screen scrolling as in the prior art. Instead, the 
VICS information corresponding to the desired location 
can be promptly displayed through an extremely simple 
operation as If such display can be achieved through a 
single switch operation. This registered location can be 
regarded as a location different from the current vehicle 
position detected by the current position detection de- 
vice. In addition, the VICS information display in this 
case is switched to the desired location at once, instan- 
taneously and non-continuously instead of being con- 
tinuously switched as in the scroll operation. 
[0058] An explanation Is given above in reference to 
the first embodiment on an example in which menu 
screens are selected using an input device such as a 
joystick. However, by providing touch switches such as 
a touch panel on the display screen, the VICS informa- 
tion corresponding to a desired location can be dis- 
played with a single fingertip touch, to further facilitate 
the operation. 

[0059] In addition, if VICS information is to be dis- 
played for a location is in a prefecture other than the 
prefecture where the vehicle is currently located, the 

VICS information is obtained by tuning in the FM station 
designated for the prefecture. Thus, VICS information 
for an other prefecture and the like can be displayed. 
[0060] Furthermore, the tuning can be also switched 
when moving the map display and the VICS information 
display through a screen scrolling operation. Namely, 
the navigation apparatus runs out of VICS information 
as the display crosses a prefectural border and, there- 
fore, no VICS Information Is displayed when moving the 
map display and the VICS information display through 
a screen scrolling operation in the prior art. However, 
even when the screen scroll crosses over to the other 
side of a prefectural border, VICS information is supplied 
continuously by obtaining the VICS information corre- 
sponding to the other side position by switching the FM 
station tuning. This point will be explained again in ref- 
erence to the third embodiment. 

[0061] While an explanation is given in reference to 
the first embodiment on an example in which the VICS 
information is obtained through FM multiplex broadcast, 
the present invention may be adopted in a mode 
achieved by combining FM multiplex broadcast, light 
beacons and radio wave beacons. In addition, the 
number of locations that can be registered is not limited 
to two. Three or more locations may be specified for reg- 
istration. 



- Second Embodiment - 

[0062] In the first embodiment, it is decided in step 
810 In FIG. 5 that the VICS Information cannot be re- 

s ceived if the FM multiplex broadcast reception is low and 
the comment indicating that VICS information is unavail- 
able is drawn and displayed in step S14. In the second 
embodiment, if the FM multiplex broadcast cannot be 
received, the VICS information is obtained through an 

10 information provider system that utilizes a portable tel- 
ephone system (a cellular phone sustem). 
[0063] FIG. 6 illustrates the overall structure of an in- 
formation provider system which Includes the car navi- 
gation apparatus described earlier. Reference number 

^5 1 01 indicates a central system constituting the base for 
providing various types of information to users (custom- 
ers). Reference number 102 indicates a vehicle-mount- 
ed system which is a user system for receiving the var- 
ious types of information from the central system 1 01 . 

20 Reference number 1 03 indicates an existing digital port- 
able telephone system (PDC: Personal Digital Cellular 
Telecommunication System) utilized by this information 
provider system. 

[0064] When a user requires various types of informa- 

2S Won retained at the central system 101, the user calls 
the central system 101 so that the information provider 
system can provide the user with the information 
through 9600 bps data communication supported by the 
digital portable telephone system 103. In addition, the 

30 user vehicle position information and the like transmitted 
by the vehicle-mounted system 102 to the central sys- 
tem 101 may be used as search information at the cen- 
tral system 101. Furthermore, the central system 101 
may call the user to provide the user with information. 

35 The information provider system provides various serv- 
ices through such bidirectional communication, which 
are referred to as information providing services. 
[0065] In the second embodiment, the central system 
101 obtains VICS information corresponding to individ- 

40 ual prefectures and provides a user with the VICS infor- 
mation for the prefecture requested by the user. The 
central system 101 is connected with the VICS center 
through wires or the like to obtain the VICS information 
corresponding to the individual prefectures. 

4S [0066] The digital portable telephone system 103, 
which is achieved as a digital communication system, 
enables the user to make wireless telephone calls by 
using radio waves. The specifications including various 
protocols for the digital portable telephone system 103 

50 are standardized in conformance to the "Personal Dig- 
ital Cellular Telecommunication System Standard Spec- 
ifications" RCR STD-27R (or its latest revision) in Ja- 
pan. Various digital portable telephone systems are pro- 
vided by a plurality of operators in conformance to these 

ss specifications, and one of these digital portable tele- 
phone systems Is utilized In this embodiment. 
[0067] The central system 1 01 comprises a portable 
telephone mobile terminal 111 (a mobile telephone ter- 
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minal, hereafter simply referred to as a portable tele- 
phone) and a central transceiver 112. The portable tel- 
ephone 1 1 1 enables voice telephone calls (voice mode) 
and also enables digital data transmission/reception be- 
tween computers or the like (data mode). This portable 
telephone 111 is a commercially available digital porta- 
ble telephone. The central transceiver 1 1 2 is constituted 
of a computer system such as a personal computer, a 
workstation or a general-purpose computer, and al- 
though not shown, it can be connected with another 
computer system via the Internet, any of various per- 
sonal computer communications systems, LAN (Local 
Area Network) or WAN (Wide Area Network). In this em- 
bodiment, it is connected with a system at the VICS 
center. 

[0068] The portable telephone 111 is provided with a 
connector 1 1 3 for digital data transfer at its bottom. The 
central transceiver 112 Is provided with an expansion 
board 1 14 which supports the digital portable telephone 
system, and the connector 1 1 3 and the expansion board 
114 are connected with each other through a specific 
cable 1 1 5. When the cable 1 1 5 (the connector of the ca- 
ble 11 5, to be more precise) is connected to the connec- 
tor 1 1 3, the portable telephone 1 1 1 automatically enters 
the data mode. The central transceiver 112 constituted 
as a computer system internally executes a control pro- 
gram for the information provider system. 
[0069] The vehicle-mounted system 1 02 comprises a 
portable telephone 121a data adapter 122, a car nav- 
igation apparatus 123 and the display monitor 8 consti- 
tuting part of the car navigation apparatus 1 23. The port- 
able telephone 121 is similar to the portable telephone 
1 1 1 described earlier. The car navigation apparatus 1 23 
is the car navigation apparatus described earlier. The 
control circuit 3 of the car navigation apparatus executes 
a program related to car navigation and also executes 
a control program related to signal exchange with the 
data adapter 1 22. 

[0070] The data adapter 1 22 fulfills various functions 
as an interface in the data exchange between the port- 
able telephone 121 and the car navigation apparatus 
123. Its internal structure comprises a microprocessor 
and its peripheral circuits (not shown) to execute the var- 
ious functions with the control program. The portable tel- 
ephone 1 21 , which is connected with a cable 125 as the 
portable telephone 111 is connected with the cable 115, 
is set in the data mode. 

[0071] As described above, the digital portable tele- 
phone system 103 is an existing digital portable tele- 
phone system provided by a digital portable telephone 
operator and is constituted of base stations 131 en- 
gaged in wireless signal exchange with the portable tel- 
ephones 111 and 121, exchanges 132 connected to the 
base stations 1 31 and also connected with one another 
to constitute a digital portable telephone network, and 
the like. It is to be noted that since the concept of the 
digital portable telephone system itself is of the known 
art, a detailed explanation is omitted. 



[0072] Since the car navigation apparatus 1 23 is iden- 
tical to the car navigation apparatus in the first embod- 
iment, an explanation of its structure is omitted. In ad- 
dition, an explanation of the control implemented to 

5 achieve VICS information display is omitted except for 
the difference from the control shown in FIG. 5, i.e., the 
control corresponding to step SI 3 in FIG. 5. 
[0073] FIG. 7 is a flowchart of the control that replaces 
the control implemented in step SI 3 in FIG. 5 corre- 

10 spending to the first embodiment. 

[0074] If it is decided in step 810 in FIG. 5 that VICS 
information cannot be received through FM multiplex 
broadcast, the operation proceeds to step 8201 in FIG. 
7. In step S201, the car navigation apparatus 123 calls 

15 the central system 101 via the data adapter 1 22 and the 
portable telephone 121. When the call is connected, a 
message Indicating that the VICS information is re- 
quested and the current position information are trans- 
mitted to the central system 101 in step 8202. The cen- 

20 tral system 1 01 analyzes the data transmitted by the ve- 
hicle-mounted system 102, and transmits the VICS in- 
formation corresponding to the prefecture that contains 
the specified location obtained from the VICS center to 
the vehicle-mounted system 102. 

25 [0075] The car navigation apparatus 123 receives the 
VICS infomiation transmitted by the central system 101 
in step S203 and then the operation proceeds to step 
S204. In step S204, a "VICS Information Available" is 
set as in step Si 2 in FIG. 5 and the operation proceeds 

30 to step S4 in FIG. 5. Subsequently processing is per- 
formed as in the first embodiment and the VICS infor- 
mation corresponding to the selected registered loca- 
tion is displayed at the display monitor 8. 
[0076] As described above, even when the registered 

35 location for which the user wishes to display VICS infor- 
mation is at a great distance from the current vehicle 
position and the FM multiplex broadcast from the des- 
ignated station for the location cannot be received, the 
VICS information can be displayed In the secoid em- 

'fo bodiment. 

- Third Embodiment - 

[0077] In reference to the third embodiment, an ex- 
"fs ample in which the VICS information for the prefecture 
across a prefectural border is obtained by switching the 
tuning of the FM broadcast station in advance as the 
vehicle is nearing the prefectural border Since the car 
navigation apparatus is structured identically to that in 
50 FIG. 1 illustrating the first embodiment, its explanation 
is omitted. In addition, since the VICS information that 
has been obtained is displayed together with the map 
at the display monitor 8 through a method similar to that 
adopted in the first embodiment (see FIG. 5), its expia- 
55 nation is omitted. Thus, the following explanation will fo- 
cus on the method of obtaining VICS information. 
[0078] As explained earlier in reference to the first em- 
bodiment, one FM station is designated for each pref ec- 
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ture to provide the VICS information tlirough FM multi- 
plex broadcast, and the VtCS information for the corre- 
sponding prefecture is broadcast (transmitted) from the 
designated station. There is a problem with a car navi- 
gation apparatus in the prior art in that when the vehicle 
is nearing a prefectural border, the VICS information for 
the prefecture across the border cannot be obtained 
and, thus, the VICS information display is interrupted at 
the prefectural border. The car navigation apparatus in 
the third embodiment provides a solution to this prob- 
lem. 

[0079] FIG. 8 is a flowchart of the control implemented 
to obtain VICS information by automatically switching 
the FM station tuning. The control in this flowchart is ac- 
tivated over specific intervals (e.g., every five minutes) 
and is implemented by the control circuit 3. 
[0080] In step 8301 , with the FM multiplex broadcast 
reception device 9 tuned to the FM station designated 
for the current prefecture based upon the current posi- 
tion of the vehicle detected by the current position de- 
tection device 1 . The FM station designated for the cur- 
rent prefecture refers to the FM station designated for 
the prefecture where the vehicle is currently located. In- 
formation on the FM stations designated for various pre- 
fectures (frequencies and the like) is stored in the ROM 
12 In advance. In step 8302, a decision is made as to 
whether or not the broadcast from the station can be 
received based upon the radio reception and the like. If 
it is decided in step S302 that the VICS information from 
the FM station can be received, the operation proceeds 
to step 8303. In step S303, the VICS information for the 
current prefecture is received via the FM multiplex 
broadcast reception device 9 and the data are stored in 
the RAM 1 3. It is to be noted that a plurality of areas are 
secured in the RAM 1 3 so that VICS information corre- 
sponding to a plurality of prefectures can be stored. For 
instance, areas to store information for three prefectures 
may be secured. In step S304, "Current Prefecture VICS 
Information Available" is set (flag is set) before the op- 
eration proceeds to step S305. 

[0081] If it is decided in step S302 that the VICS in- 
formation cannot be received, the operation proceeds 
to step 8306. This occurs when it is decided that the 
radio reception is too poor to receive the FM radio 
waves. In step S306, "Current Prefecture VICS Infomna- 
tion Unavailable" is set (flag is reset) before the opera- 
tion proceeds to step S305. 

[0082] In step S305, a decision is made as to whether 
or not the prefectural border is preserit within the pre- 
fecture! border decision-making area. The prefectural 
border decision-making area refers to a range which is 
set in advance around the current vehicle position. For 
instance, it may be a 30-kilometer wide area centered 
on the current vehicle position. This prefectural border 
decision -making area moves as the vehicle travels. Pre- 
fectural border data are stored as road map data in the 
map storage memory 2. More specifically, the coordi- 
nates of the individual points of prefectural borders are 



stored as prefectural border data. In step S305, upon 
detection of the current vehicle position, the position is 
converted to coordinate values on a map and a decision 
is made as to whether or not any coordinate values in 
s the prefectural border data are contained within a 
square area 30 X 30 kilometers around the current ve- 
hicle position. 

[0083] If it is decided in step 8305 that the 30km area 
contains a prefectural border, the operation-proceeds to 

10 step 8307. In step 8307, the other prefecture close (or 
adjacent) to the prefectural border is determined as the 
prefecture for which VICS information should be ob- 
tained in advance. If there are a plurality of other pre- 
fectures close to the prefectural border, the plurality of 

IS prefectures are determined as prefectures the VICS in- 
formation of which should be obtained in advance. In 
step S308, the tuning is switched to an FM station cor- 
responding to one of the prefectures determined in step 
8307. It is to be noted that the tuning switching is imple- 

20 mented by a circuit (not shown) internally provided at 
the FM multiplex broadcast reception device 9 in re- 
sponse to a signal from the control circuit 3. 
[0084] In step S309, a decision is made as to whether 
or not the broadcast from the FM station can be received 

25 based upon the radio reception or the like. If it is decided 
in step 8309 that the VICS information can be received, 
the operation proceeds to step 8310. In step 8310, the 
VICS information of the other prefecture is received via 
the FM multiplex broadcast reception device 9 and the 

30 data are Stored in the RAM 13. In Step S311, "Other Pre- 
fecture VICS Information Available" is set (flag is set) 
before the operation proceeds to step S312. 
[0085] If it is decided in step S309 that the VICS in- 
formation cannot be received, the operation proceeds 

35 to step 831 3. This occurs when it is decided that the 
radio reception is poor to receive the FM radio waves. 
In step 831 3, "Other Prefecture VICS Information Una- 
vailable" is set (flag is reset) before the operation pro- 
ceeds to step S31 2. In step S31 2, the decision is made 

40 as to whether or not the processing for all the other pre- 
fectures determined in step S307 has been completed. 
If it is decided that there is an other prefecture the VICS 
information of which has not been obtained yet, the op- 
eration returns to step 8308 to repeat the processing. If 

45 rt is decided that the processing corresponding to all the 
other prefectures has been completed, the processing 
ends. 

[0086] When the vehicle is nearing a prefectural bor- 
der, the other prefecture beyond the prefectural border 

50 is identified in advance, a decision is made as to which 
prefecture's road traffic information is required and the 
FM station for the other prefecture is automatically tuned 
in to obtain the VICS infonmation. Thus, the display of 
road traffic information such as the VICS information is 

55 not interrupted or broken off at a prefectural border. In 
addition, even while the vehicle is passing a prefectural 
border, smooth display of road traffic information is 
achieved. 
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[0087] It is to be noted that in the third embodiment, 
the processing proceeds by setting a flag indicating that 
reception is disabled if FM multiplex broadcast cannot 
be received, as In the first embodiment. However, the 
Vies information can be obtained through an informa- 
tion provider system utilizing a portable telephone sys- 
tem when FM multiplex broadcast cannot be received, 
as in the second embodiment. 

[0088] In addition, while the prefectural border deci- 
sion-making range is set as a 30-kllometer square cen- 
tered on the current vehicle position In the third embod- 
iment, the present invention is not limited to this exam- 
ple. For instance, the prefectural border decision-mak- 
ing area may be set over a circular range with a 15 kil- 
ometer radius. Furthermore, the prefectural border de- 
cision-making area may be limited to an area present 
along the direction in which the vehicle is advancing. 
The size of the prefectural border decision-making area 
is arbitrary. For instance, it may be an area 100 X 100 
kilometers square. By expanding this range, road traffic 
information such as VfCS information over a wide range 
can be obtained to enable display of road traffic infor- 
mation on a wide range map display. In other words. 
Vies information corresponding to a plurality of prefec- 
tures around the current vehicle position can be made 
available at all times while constantly updating the VICS 
infonnatlon. By utilizing this in conjunction with the in- 
formatfon provider system explained earlier. VICS infor- 
mation covering virtually the entire country can be ob- 
tained. 

[0089] In addition, while the processing in FIG. 8 is 
started up approximately every five minutes in the third 
embodiment, the present invention is not limited to this 
example. For instance, the distance over which the ve- 
hicle has traveled may be detected by the vehicle speed 
sensor 1 b to perform the processing in FIG. 8 each time 
the vehicle has traveled a specific distance (e.g., 1 km). 
[0090] Moreover, the processing achieved in the third 
embodiment may be performed when scrolling the 
screen, as well. When the user operates the input device 
4 to scroll the map display on the display monitor 8, a 
specific position on the screen (e.g., the center of the 
screen) may be considered to be equivalent to the cur- 
rent vehicle position in the processing in FIG. 8. Namely, 
while scrolling the screen, the coordinate values on the 
map corresponding to a specific position of the display 
screen at a given moment are calculated, and the pre- 
fectural border decision-making area over a specific 
range is set around these coordinate values. The pre- 
fectural border decision-making area may be set, for in- 
stance, over a range slightly larger than the range of the 
map displayed on the screen. 

[0091] As a result, when a prefectural border Is about 
to be displayed on the screen during a scroll operation, 
it is possible to predict that the road traffic information 
for the prefecture beyond the prefectural border will be 
required and to determine which prefecture's road traffic 
information will be required. Accordingly, the FM station 



designated for the other prefecture is tuned in to obtain 
the VICS information corresponding to the other prefec- 
ture in advance, and the VICS information correspond- 
ing to the prefecture beyond the prefectural border is 
s displayed without Interruption while the prefectural bor- 
der starts to appear on the display through a scroll op- 
eration. 

-Fourth Embodiment - 

10 

[0092] In the third embodiment, a decision is made as 
to whether or not there is a prefectural border present 
within the prefectural border decision-making area 
around the current vehicle position as the vehicle is 

^5 nearing a prefectural border to predict the area (prefec- 
ture) for which VICS information will be required. While 
guiding the vehicle on the route selected through a route 
search, the VICS information of another prefecture on 
the route is obtained in advance in the fourth embodi- 

20 ment. As in the third embodiment, the structure of the 
car navigation apparatus employed in the fourth embod- 
iment is identical to that in FIG. 1 illustrating the first em- 
bodiment, and therefore, its explanation is omitted. In 
addition, since the method employed to display the ob- 

25 tained VICS information together with the map on the 
display monitor 8, too, is identical to that in the first em- 
bodiment (see FIG. 5), its explanation is omitted. 
[0093] FIG. 9 Is a flowchart of the control implemented 
to obtain VICS Information by automatically switching 

30 the FM station tuning. Since the flowchart In FIG. 9 Is 
identical to the flowchart In FIG. 8 except for the control 
implemented In step S305, the explanation below will 
focus on the difference and repeated explanation is 
omitted. 

35 [0094] After the VICS information for the current pre- 
fecture is obtained in steps S301 — S304, the operation 
proceeds to step S405. In step S405, a decision is made 
as to whether or not there Is a prefectural border present 
on the route selected through the route search. The 

40 range over which the decision is made as to whether or 
not the prefectural border is present on the route is a 
specific range along the advancing direction of the ve- 
hicle from the current position toward the destination. 
Prefectural border data are stored as road map data in 

4S the map storage memory 2, in which coordinate data 
indicating individual points of prefectural borders are 
stored as prefectural border data. Since points at each 
of which a prefectural border and a road intersect are 
stored as the prefectural border data, a decision is made 

50 as to whether or not coordinate values of the roads on 
the route selected through route search include any co- 
ordinate values matching the prefectural border data. 
While various other algorithms may be used to make the 
decision as to whether or not a road on the route passes 

55 a prefectural border, any of those other algorithms may 
be used in this process. 

[0095] If it is decided in step S401 that a prefectural 
border Is present on the route, the operation proceeds 
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to step S307. In step S307, the other prefecture close 
to the pref ectural border is determined as the prefecture 

the Vies information of which is to be an obtained in 
advance and, as in the third embodiment, the VICS in- 
formation for the other prefecture is obtained in steps 
S308 ~ S313. 

[0096] When the vehicle is nearing a prefectural bor- 
der, the other prefecture beyond the prefectural border 
Is Identified In advance and the FM station for the other 
prefecture is automatically tuned in to obtain the VICS 
information. Thus, the display of road traffic Information 
such as the VICS information is not interrupted at the 
prefectural border. In addition, even while the vehicle is 
passing a prefectural border, a smooth display of road 
traffic information is achieved. 

[0097] In the fourth embodiment, the VICS informa- 
tion can be obtained through an information provider 
system utilizing a portable telephone system when FM 
multiplex broadcast cannot be received, as in the sec- 
ond embodiment. 

[0098] In addition, while the area over which the de- 
cision is made as to whether or not a prefectural border 
is present on the route is set over a specific range, the 
decision-making area may cover the entire range of ex- 
tending from the current vehicle position to the destina- 
tion. In this case, the VICS information corresponding 
to the entire range extending from the start point to the 
destination can be obtained for display. Implemented in 
conjunction with the information provider system ex- 
plained earlier, this will enable the user to view the VICS 
information corresponding to the entire route even when 
the destination is far away and there is a prefecture on 
the route from which FM multiplex broadcast cannot be 
received. 

[0099] Furthermore, while an explanation is given in 
reference to the fourth embodiment on an example in 
which a decision is made as to whether or not a prefec- 
tural border is present on the route selected through the 
route search, the implementation of the fourth embodi- 
ment is not limited to an application in a vehicle traveling 
on a route selected through a route search. For in- 
stance, the details of the fourth embodiment may be 
adopted when the vehicle is traveling on an expressway 
or a no-through (unforked) road instead of a route se- 
lected through a route search, since a specific traveling 
route is taken when the vehicle is traveling on an ex- 
pressway or a no-through road just as when It is 
traveling on a route selected through a route search. 
[0100] It is to be noted that while an explanation is 
given in reference to the first through fourth embodi- 
ments on an example in which the VICS information is 
displayed at the display monitor, VICS information may 
be provided audibly instead. 

[01 01] Moreover, while an explanation is given above 
in reference to the first through fourth embodiments on 
an example in which VICS information is provided 
through FM multiplex broadcast, the VICS information 
may be provided through a means other than FM multi- 



plex broadcast. For instance, VICS information may be 
provided through another type of radio broadcast such 
as AM broadcast or shortwave broadcast, as long as 
multiplex broadcast of digital data is possible. The 
s present invention may be achieved through television 
broadcast as well. In other words, the present invention 
may be adopted in each instance in which digital data 
can be transmitted using electrical waves transmitted 
through radio broadcast or television broadcast. 

10 [0102] While an explanation is given in reference to 
the second embodiment on an example in which if the 
FM multiplex broadcast cannot be received, the VICS 
information is obtained through an information provider 
system that utilizes a portable telephone system, How- 

75 ever, the present invention may be adopted in a case 
that the VICS information is obtained through this infor- 
mation provider system from the beginning. Moreover 
the present invention may be adopted in a case that the 
VICS Information is obtained through Internet that utiliz- 

20 es a portable telephone system. 

[0103] While an explanation is given in reference to 
the first through fourth embodiments on an example in 
which VICS information is displayed on a car navigation 
apparatus, the present invention is not limited to appli- 
es cation in a car navigation apparatus. For instance, it may 
be adopted to display VICS information in a system for 
taxi dispatch or the like. In other words, it can be adopted 
in all types of apparatuses that display or voice output 
road traffic information such as VICS Information. 

30 [0104] Furthennore, white an explanation is given 
above in reference to the first through fourth embodi- 
ments on an example in which the present invention is 
adopted in the Vehicle Traffic Information Communica- 
tion System (VICS) that is currently employed to provide 

35 road traffic information in Japan, the present invention 
is not limited to application in this system. It may be 
adopted in any system that provides road traffic infor- 
mation. Moreover, the present Invention may be adopt- 
ed in other road traffic information communication sys- 

40 tems similar to VICS that are employed in vanous for- 
eign countries The present invention may be adopted 
in the RDS-TWC (Radio Data System - Traffic Message 
Channel) that are employed in Europe and the U.S.A. 
for example. 

^ [0105] While an explanation is given in reference to 
the first ~ fourth embodiments in whfeh VICS Informa- 
tion is provided in units of individual administrative dis- 
tricts such as prefectures, the present invention Is not 
limited to the application realized in conjunction with the 

50 prefectural units. The present invention may be imple- 
mented in conjunction with the units of area set by the 
VICS center. In cases of the other road traffic informa- 
tion communication systems operated in various foreign 
countries, the present invention may be implemented in 

55 conjunction with the units of area set by the other road 
traffic information communication systems. In other 
words, areas over which road traffic information is pro- 
vided by the individual designated radio stations consti- 
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tute the units of division. 

[0106] In addition, wliile the control program executed 
by the control circuit 3 in the car navigation apparatus 
is stored in the ROM 1 2 in the first - fourth embodiments 3. 
explained above, the present invention is not limited to s 
these particulars. The control program and the installa- 
tion program may be provided in a recording medium 
such as a CD-ROM 14. 

[0107] Furthermore, these programs may be provided 
via a transmission medium such as a telecommunica- io 
tlon line, a typical example of which is the Internet. In 
other words, the programs may be converted to signals 
transmitted on a carrier wave that carries a transmission 
medium. FIG. 10 illustrates how this may be achieved. 
A car navigation apparatus 401 , which is the car navi- is 
gation apparatus explained earlier, has a function of 
connecting with a telecommunication line 402. A com- 
puter 403 is a server computer in which the control pro- 
gram to be provided to control the car navigation appa- 
ratus 401 is stored. The telecommunication line 402 20 
may be a telecommunication line for connection with the 
Internet, for personal computer communication or the 4. 
like or it may be a dedicated telecommunication line. A 
telecommunication line 402 is a telephone line or a wire- 
less telephone line such as a line for a portable tele- 25 
phone. 

[0108] It is to be noted that the car navigation appa- 
ratus may be realized by having the control program de- 
scribed above executed on a personal computer. In 
such a case, the current position detection device 1 , the 30 5. 
FM multiplex broadcast reception device 9 and the like 
may be connected to specific I/O ports or the like of the 
personal computer. 



Claims 

1. A road traffic information output apparatus, com- 
prising: 

40 

a road traffic information obtaining device that 
obtains road traffic Information; 6. 
a decision-making device that determines in 
advance a specific area for which road traffic 
information will need to be output; and 45 
a control device that implements control to out- 
put road traffic information that has been ob- 
tained by said road traffic information obtaining 
device for said specific area determined in ad- 
vance, when the road traffic information for said so 
specific area determined in advance by said de- 
cision-making device is required. 

2. A road traffic information output apparatus accord- 
ing to claim 1 , wherein: 55 

said road traffic information obtaining device 7. 
has a radio broadcast reception device; and 



road traffic Information Is transmitted as digital 
data through radio broadcast. 

A road traffic information output apparatus accord- 
ing to claim 1, wherein: 

said decision-making device has a location reg- 
istration device to register a location in advance 
for which road traffic information is to be output; 
said road traffic information output apparatus 
further comprises an instruction device that is- 
sues an instruction to output road traffic infor- 
mation for the registered location; and 
said control device implements control to out- 
put road traffic information for an area around 
said registered location obtained by said road 
traffic information obtaining device, when said 
instruction device issues an instruction to out- 
put road traffic Information corresponding to 
said registered location. 

A road traffic information output apparatus accord- 
ing to claim 3, wherein: 

said road traffic information obtaining device 
has a radio broadcast receptton device; and 
road traffic Information is transmitted as digital 
data through radio broadcast. 

A road traffic information output apparatus accord- 
ing to claim 4, wherein: 

said road traffic information obtaining device 
further has an information provider system connec- 
tion device that can be connected to an information 
provider system that provides information through 
a digital mobile telephone system, and receives 
road traffic information by connecting to said infor- 
mation provider system If road traffic Information 
cannot be received by said radio broadcast recep- 
tion device. 

A road traffic information output apparatus accord- 
ing to claim 1. wherein: 

said road traffic information obtaining device 
obtains road traffic information for individual 
specific areas which is transmitted in corre- 
spondence to the Individual specific areas; and 
said control device controls said road traffic in- 
formation obtaining device so as to obtain in ad- 
vance road traffic Information for said specific 
area determined in advance by said decision- 
making device before the road traffic Informa- 
tion corresponding to said specific area is re- 
quired. 

A road traffic information output apparatus that re- 
ceives and outputs road traffic information for indi- 
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vidual specific areas which is transmitted as digital 
data from radio stations designated for the individ- 
ual specific areas through radio broadcast, com- 
prising: 

a tuning switching device that switches radio 

station tuning; 

a road traffic information obtaining device that 
obtains road traffic information for an area cor- 
responding to a radio station that is currently 
tuned In; 

an output device that outputs said road traffic 
information obtained by said road traffic infor- 
mation obtaining device; and 
a decision-making device that determines in 
advance a specific area for which road traffic 
information will be required, wherein 
said tuning switching device switches tuning to 
a radio station corresponding to said specific 
area determined by said decision-making de- 
vice. 

8. A road traffic information output apparatus accord- 
ing to claim 7, wherein: 

said road traffic information obtaining device 
further has an information provider system connec- 
tton device that can be connected to an information 
provider system that provides Information through 
a digital mobile telephone system, and receives 
road traffic information by connecting to said infor- 
mation provider system if road traffic information 
cannot be received from the radio station. 

9. A road traffic information output apparatus accord- 
ing to claim 6, further comprising: 

map information used to provide information re- 
lated to traveling of a vehicle; 
a current position detection device that detects 
a current position of the vehicle: and 
a control device that controls provision of the 
information related to traveling of the vehicle 
based upon said map information and said cur- 
rent position detected by said current position 
detection device, and wherein 
said decision -making device determines an ar- 
ea in said map information within a specific 
range from said current position of the vehicle 
detected by said current vehicle detection de- 
vice as a specific area for which road traffic in- 
formation will be required. 

10. A road traffic information output apparatus accord- 
ing to claim 7, further comprising: 

map information used to provide information re- 
lated to traveling of a vehicle; 
a current position detection device that detects 



a current position of the vehicle; and 
a control device that controls provision of the 
Information related to traveling of the vehicle 
based upon said map information and said cur- 

s rent position detected by said current position 

detection device, and wherein 
said decision-making device determines an ar- 
ea In said map information within a specific 
range from said current position of the vehicle 

10 detected by said current vehicle detection de- 

vice as a specific area for which road traffic In- 
formation will be required. 

11. A road traffic information output apparatus accord- 
^5 ing to claim 6, further comprising: 

map information used to provide information re- 
lated to traveling of a vehicle; 
a current position detection device that detects 

^0 a current position of the vehicle; and 

a control device that controls provision of the 
information related to traveling of the vehicle 
based upon said map Information and said cur- 
rent position detected by said current position 

25 detection device, and wherein: 

said decision-making device determines an ar- 
ea close to a zone boundary in said map Infor- 
mation as a specific area for which road traffic 
information will be required, when zone bound- 

30 ary data are present within a specific range 

from said current position of the vehicle detect- 
ed by said current position detection device. 

12. A road traffic information output apparatus accord- 
3S Ing to claim 7, further comprising: 

map information used to provide information re- 
lated to traveling of a vehicle; 
a current position detection device that detects 

40 a current position of the vehicle; and 

a control device that controls provision of the 
information related to traveling of the vehicle 
based upon said map information and said cur- 
rent position detected by said current position 

45 detection device, and wherein: 

said decision-making device determines an ar- 
ea close to a zone boundary In said map infor- 
mation as a specific area for which road traffic 
informatbn will be required, when zone bound- 

50 ary data are present within a specific range 

from said current position of the vehicle detect- 
ed by said current position detection device. 

13. A road traffic information output apparatus accord- 
ss Ing to claim 6, further comprising: 

map information used to provide Information re- 
lated to traveling of a vehicle; 
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a current position dGtection device that detects 
a current position of Vne vehicle; and 
a control device that controls provision of the 
information related to traveling of the vehicle 
based upon said map information and said cur- 
rent position detected by said current position 
detection device, and wherein: 
said control device controls the provision of the 
Information related to traveling of the vehicle 
based upon results of a route search; and 
said decision -making device determines an ar- 
ea that contains a route present within a spe- 
cific range from said current position of the ve- 
hicle detected by said current position detec- 
tion device on a route resulting from said route 
search as a specific area for which road traffic 
information will be required. 

14. A road traffic information output apparatus accord- 
ing to claim 7, further comprising: 

map information used to provide information re- 
lated to traveling of a vehicle; 
a current position detection device that detects 
a current position of the vehicle; and 
a control device that controls provision of the 
information related to traveling of the vehicle 
based upon said map information and said cur- 
rent position detected by said current position 
detection device, and wherein: 
said control device controls the provision of the 
information related to traveling of the vehicle 
based upon results of a route search; and 
said decision-making device determines an ar- 
ea that contains a route present within a spe- 
cific range from said current position of the ve- 
hicle detected by said current position detec- 
tion device on a route resulting from saki route 
search as a specific area for which road traffic 
information will be required. 

15. A road traffic information output apparatus accord- 
ing to claim 1 3, wherein: 

said specific range represents an entire route 
resulting from the route search. 

16. A road traffic information output apparatus accord- 
ing to claim 14, wherein: 

said specific range represents an entire route 
resulting from the route search. 

17. A road traffic information output apparatus accord- 
ing to claim 6, further comprising: 

map information used to provide information re- 
lated to traveling of the vehicle; and 
an output device that outputs road traffic infor- 
mation obtained by said road traffic information 



obtaining device, wherein: 
said output apparatus outputs road traffic infor- 
mation so that road traffic information is dis- 
played together with a map display achieved 
S based upon said map information at a display 

device; and 

said decision-making device determines an ar- 
ea on said map information within a specific 
range from a specific position on a map current- 
^0 ly displayed at the display device as a specific 

area for which road traffic information will be re- 
quired. 

18. A road traffic information output apparatus accord- 
^5 ing to claim 7, further comprising: 

map information used to provide information re- 
lated to traveling of the vehicle, wherein: 
said output apparatus outputs road traffic infor- 
^0 mation so that road traffic information is dis- 

played together with a map display achieved 
based upon said map information at a display 
device: and 

said decision-making device determines an ar- 
25 ea on said map information within a specific 

range from a specific position on a map current- 
ly displayed at the display device as a specific 
area for which road traffic information will be re- 
quired. 

30 

19. A road traffic information output apparatus accord- 
ing to claim 17, further comprising: 

an input device that is operated by a user to 
3S scroll map display at the display device, where- 

in 

said decision-making device determines an ar- 
ea on said map information within a specific 
range from a specific position on a map current- 
40 ly displayed at the display device as a specific 

area for which road traffic information will be re- 
quired, even when said map display is chang- 
ing at the display device in response to scroll 
instructions by the user. 

4S 

20. A road traffic information output apparatus accord- 
ing to claim 18, further comprising: 

an input device that is operated by a user to 
so scroll map display at said display device, 

wherein 

said decision-making device determines an ar- 
ea on said map information within a specific 
range from a specific position on a map current- 
ss ty displayed at the display device as a specific 

area for which road traffic information will be re- 
quired, even when said map display is chang- 
ing at the display device in response to scroll 
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Instructions by the user. tion output apparatus according to claim 24 or 25. 

21. A road traffic information output apparatus accord- 
ing to claim 2, wherein: 

said radio broadcast is FM multiplex broad- s 

cast. 

22. A road traffic information output apparatus accord- 
ing to claim 4, wherein: 

said radio broadcast is FM multiplex broad- io 

cast. 

23. A road traffic information output apparatus accord- 
ing to claim 7, wherein: 

said radio broadcast is FM multiplex broad- 

cast. 

24. A program for a road traffic information output ap- 
paratus, comprising: 

20 

a first step in which road traffic information is 
obtained; 

a second step in which a location for which a 
user wishes to output road traffic information is 
registered in advance; 25 
a third step in which road traffic information for 
said registered location is output; and 
a fourth step in which control is implemented to 
output road traffic information corresponding to 
an area around said registered location ob- so 
tained in said first step when an instruction is 
issued to output said road traffic information for 
said registered location in said third step. 

25. A program for a road traffic information output ap- as 
paratus, comprising: 

a first step in which a decision Is made in ad- 
vance on an area for which road traffic informa- ' 
tion will need to be output among sets of road 40 
traffic information transmitted in correspond- 
ence to individual specific areas; 
a second step in which road traffic information 
for said area determined in advance in said first 
step Is obtained in advance before road traffic 4S 
information corresponding to said area Is re- 
quired; and 

a third step in which road traffic information cor- 
responding to said area obtained in said sec- 
ond step is output when road traffic information 50 
for said area needs to be output. 

26. A recording medium that records a program for a 
road traffic Information output apparatus according 

to claim 24 or 25. ss 

27. A data signal transmitted through a communication 
line comprising a program for a road traffic informa- 
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